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TABLE 3-23

SUMMARY OF PETROLEUM CARGO TRANSFERRED

Product Code

A

B

C

D

DF

FC

JP4

JP5
KFM

LCH

NC

Grand Total

N 3| Scott Environmental Technology Inc.

Amount (Bbls)

Loaded

2,388,418
22,417
92,323,673
18,153,163
10,458,033
61,195,081
1,343,660
25,208,303

7,661,602

1,024,961
1,479,709
619,959
1,011,489
4,174,643
307,035
99,231
1,056,632
0
3,426,765

3,144,053
233,768,827

‘Amount (Bbls)

Discharged

200,883
296,294

379,283,274

26,220,233
1,421,768
63,524,806
0
23,969,852
3,785,989
1,686,432
209,607
529,453

0
2,500,226
0
1,430,322
1,215,888
71,871
1,283,049
2,236,243

509,866,190
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3.4.8 Fuel Consumed

During calendar year 1976 and winthin the study area, 184.6 million
gallons of fuel was burned. Fuel\consumed was during all modes of operation
of all types of vessels except pleasure craft and included both diesel and
bunker fuel.
3.5 DISCUSSION OF RESULTS

Table 3.24 presents a summary of emission results (including in-transit
losses) for marine activities within California Coastal Waters during 1976:

Table 3.24
Summary of 1976 Marine Emission Inventory Results
. Pounds Tons

Emission Total Emitted Total Emitted Per Day
Carbon Monoxide (CO) | 6,068,688 3,034.3 8.3
Oxides of Nitrogen (NOX) 30,341,329 15,170.7 41.4
Oxides of Sulfur (soz)v ' 57,969,333 28,984.7 79.2
Particulate (Part.) 5,540,224 2,770.1 7.6
- Hydrocarbons (HC) 15,722,876 7,861.4 21.5
- {lass 1 Hydrocarbons 1,575,970 - 788.0 2.2
Class 2 Hydrocarbons 12,528,388 6.264.2 17.1
Class 3 Hydrocarbons | 1,613,107 806.6 2,2

These emission inventory results compare favorably to previous
calculations by various reguiatory agencies applying summary scenario assumptions
{i.e., average vessel, average trip, etc.) and, as such, are Telt to have a
relatively high degree of confidence. The only identified emission which is not
included in the inventory is hydrocarbons emitted during tanker purging or
cleaning. This emission was not included for three reasons: first, 1t was
reported that operation of these types occur infrequently due to being costly,
secondiy; records of these operations are only maintained on board each vessel
and, as such, were unavailable, and thirdly, emissions generated during these
operations are included indirect]y by the fact that arrival vapors are |
included for all cargos arriving or originating in the study area.

When compared to total emissions generated within the State of
California (13) all marine emission categories, except oxides of sulfur, are
approximately 1% or less than the total state emissions, with carbon monoxide
less than .1%. Oxides of sulfur emissions are equal to between 6% and 7% of
the total state SOx emission;f.\.l

{::}lSc£NtEnvhonn1ﬂﬂal1é£hnc&zgylnc
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The majority of hydrocarbons emitted are in the Class II reactivity
group which are considered moderately reactive. Approximately 10% of the
hydrocarbons emitted are in the highly reactive Class III.

As would be expected referring to Table 3.13, the majority of the
co, NOX, SOX and particulate emissions are engine related and the majority of
hydrocarbon emissions are related to petroleum transfers and subsequent
ballasting. |

Referring to Table 3.18 indicates that approximately 50% of the
hydrocarbons emitted occurred in the San Francisco and Los Ange]es areas and
50% of the CO, NOX; SOX and particulate emi%sions were emitted while vessels

. X |
were in-transit (sea lanes). 5
|
|

q $| Scott Environmental Technology Inc.
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4.0 TRENDS IN MARINE OPERATIONS

With the exception of the United States, most of the world's
shipbuilders are using ever-increasing numbers of diesel engines to power
commercial vessels. In the present study, both motor vessels and steamships
were logged during 1976. | '

. The principal reason for using diesels as opposed to steam driven
vessels is the substantial reduction in fuel consumption. Large diesel engines
in marine applications consume approximately 40 percent less fuel than their
steam turbine horsepower equivalents at cruising speeds. In addition, marine
diesels (2 cycle in-line) operate efficiently using very viscous residual
fuels.

It is not clear as to why American shipbuilders still largely use
steam turbines, but to date, no VLCC domestic built vessels have incorporated
diesel engines. Perhaps one reason may be that no very large diesel engines
are manufactured in the United States. _

Without a doubt, the trend worldwide is toward greater use of the
heat cycle internal combustion enginé. The impact of this engine's emissions
on the atmosphere result in excessive NOx and higher CO emissions as compared
to the steam turbine.

It is unclear at this time as to how these emissions may be reduced.
A major consideration insofar as control systems are concerned, is the enormous
throughput of exhaust from engines ranging to 40,000 horsepower.

The simplest method of reducing the combustion temperature and
consequently, NOX emission, is to retard the injection timing. However,
retarding the injection produces greater smoke (particulate) emissions and also
causes a deterjoration in power output and fuel economy.

Exhaust gas recirculation and turbocharging offer the best possibilities
for NOx reduction without power or fuel consumption penalties. As a result of
economic considerations, the majority of vessels being built in the world today
are powered by diesel engines. This trend is expected to continue for the
foreseeable future. '

Efforts are currently underway at the federal level to investigate
the feasibility of converting marine steam power plants from oil to coal.
Alternate control techniques will be required if a significant portion of marine
vessels convert to coal power.

S $| Scott Environmental Technology Inc.
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Barring any drastié change in the world's oil supply, except for
lightering activities, petroleum and petroleum product transfer activities
are expected to remain unthanged for the immediate future. During the second
half of 1976, lightering was practiced off San Clemente Island; however, this
practice was discontinued in 1977. It is not known what future intentions
the 0il industry has for lﬁghtering. With crude oil available from Alaska,
increased on shore production using traditional and non-traditional recovery
techniques and a stabilization of demand in California, it wouid appear the
necessity of importing oil via ultra large crude carriers (ULCC) would be
minimal. Expansion of the Port of Valdez to accomodate ULCC's could alter
this necessity. '

A large portion of petroleum product transfers occur between coastal
ports within California and the states of Oregon and Washington. These
transfers involve both interim and finished products. Transfers of this type
are expected to remain unchanged. A ’

Q }| Scott Environmental Technology inc.
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5.0 MARINE EMISSION CONTROL TECHNOLOGY

The two principle emission sources associated with marine activites
within California coastal waters are related to marine power requirements and
the transfers of liquid organic cargos. Many of the emissions from engines
and cargo transfers can be reduced with the current available technology.
Other emissions can not be effectively reduced by current control techniques.

The four controlling factors which must be considered in the appli-
cation of emission control related to marine activities are:

1. ‘Abi1ity of control devices or techniques to pass safety

requirements. ‘

2. Available and demonstrated technologies or designs.

3. Economic impact of controls.

‘4. Logistics of international cooperation related to additional controls.,

Of primary importance when considering any control technique for marine
use is safety. The responsibility for the safety of United States marine vessels
rests with the United States Coast Guard. Because of this, the Coast Guard has
established regulations for the approval of equipment which is intended to be
used on board vessels under Marine Inspection and Navigation Laws. When equipment
is approved to the satisfaction of the U.S. Coast Guard, the equipment is added
to a published 1ist of approved instruments, machines, and equipment (CG-190).

Additional items which are approved subsequent to the publication of
the list are found in the Federal Register. Foreign registered vessels must
meet certain basic safety requirements while within United States waters, but
do not have to meet or conform to the Coast Guard equipment 1list. In such

cases, equivalent type equipment is considered as meeting the safety require-
ments,

The Merchant Marine Technical Branch of the Coast Guard has the

responsibility of approving and publishing the approved equipment 1ists. Before
equipment is included on the published 1ist, three steps must take place:
Step 1 - Testing must take place to develop specifications for
, the device.
Step 2 - The device must be established as being mandatory.
Step 3 - Regulations related to the device must be approved.

'”] Scott Environmental Technology Inc.
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An example of the specffications developed for Flame Arresters is
included as Figure 5.1. As might be expeéted, flame or detonation
arresters are an 1mh0rtant component ofhahy control system which must transfer
explosive vapor for processing. The ability of a flame arrester to control an
accidental ignition becomes incréasing1y more difficult as the size or cross
section of avtransfer 1ine ihcreases. The extra cross section of a transfer
line is important when ]éfge quantities of gas must be transferred without a
crtical pressure bu11duh in a transfer source such as a cargo tank of a vessel
being 1oadéd Because of ‘the potent1a] need for extensive vapor handling during
future control funct1ons, the Coast Cuard has recently sponsored research on flame
and detonation arresters.
| Initial information on flame or detonation arresters indicates a
potential problem of containihg a flame front under conditions where large
diameter transfer lines are used. At this time, most of the control techniques
used on land based truck terminals have not been formally approved by the Coast
Guard. This lack of approved devices or systems which can be utilized in
cohtrol'of emissions must be considered in establishing a workable schedule for
overall marine emissions control.

A number of Lechn1ques utilizing a number of specific technology
based hardware are theoretically available for the control of marine emissions.
Control techniques related to petroleum cargo'transfers can be divided into
nardware dependent or procedure dependent. Among the hardware dependent
techniques are: |
Tank Cleaning operations
Vapor Balance Systems/Inert Blanket Transfer
Refrigeration/Collection of Hydrocarbon Vapors
Incineration of Hydrocarbon Vapors
Segregated Ballast Tanks
Adsorption of Hydrocarbon Vapors

Among the procedures dependent hydrocarbon control measures
are: ‘

¢ Cargo Fill Rates

¢ Diffusion Barrier or Diffusion Time Frame

e Ullage Level - Ballast

,@ Scott Environmental Tfechnoogy Inc
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Ullage Level - Cargo

Tank Breathing - P/V Setting
Temperature Control

Double Porting

Air pollutants from marine combustion equipment such as boilers,
gasoline and diesel engines are not normally controlled at the present. Such
control methods would be space and power 1imited in a harsh operating environ-
ment. The most direct and desirable method would be the modification of the
combustion process or control of the fuel burned. Emission control of marine
boilers and diesel power plants could be effected by the following methods:
Optimum use of low sulfur fuel.

Optimum control of fuel/air mixtures.

Power Toading.

Diesel Injector Design.

Boiler fuel atomizer design.

Water injection (reduction of carbon bui]dup).
Salt water scrubbing action.

Two and four cycle gasoline powered marine engines are predominantly
used on pleasure craft. Control measures applicable to gasoline power plants
in non-commercial service are:

® Two cycle crank case recycling system.

® Two cycle reduced o1l to fuel ratio design requirement.

@ Underwater exhaust - sea water scrubbing.

® Evaporative control on fuel tanks.

Su]fur‘emissions are not significant with gasoline powered equipment
because of the low sulfur content of gasoline, The excessive dirty |
outboard hydrocarbon emission has been improved by the new fuel/oil mixture
requirements. In the past, fuel to oil ratios have ranged from greater than
30:1 to 50:1. Present fuel/oil ratios call for a mixture of 100:1.

The marine transportation industry, Tike many other competitive
industries, is highly responsive to economic constraints, Other than domestic
trade by U.S. flag vessels, the world fleet must be competitive or drop from
the commercial trade. Additionally, many local control measures may not affect

2 & @ O
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most of the foreign flag vessels because of the lack of any world controlling
agency. ' ‘
| Among the economic considerations of emission control requirements
are:

o The return associated with the capital which is required.

0 Vessel downtime needed toc complete ins%a]]ation or

modifiéations - loss of shipping revenues.

o Increased maintenance requirements due to vapor handling

systems and additional training or personnel.

The economic costs related to the installation of vapor control
systems is dependent upon the control principle selected. Systems are
available which convert vapors into useable product. When systems of this
type are selected, the cost impact of control is decreased. In the area of
controlling engine emissions, cost may be decreased by employing sound engine
operating principles resulting in Tower emissions and increased fuel economy.

3| Scott Environmental Technology Inc
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VAREC FLAME ARRESTER Fic. No. 50/53 SERIES

VAREC Flame Arresters are designed to inhibit flame
propagation in gas piping systems. These arresters are usually
installed either horizontally (Fig. 53) or vertically (Fig. 50)
in gas lines where fire protection is required in combination
with pressure relief of shut-off valves in vapor balancing,
recovery or open vent piping systems.

The standard unit consists of a heavy cast aluminum
housing which contains a removable multi-plate flame arresting
bank. Plates in the flame arresting bank are made of alumi-

num which is noncorrosive in hydrocarbon gases and resistant

to the attack of hydrogen sulphide and the corrosive elements
“common to sludge. -

Net free area through the grid is approximately three
to four times the corresponding pipe size. Giid design permits
greater net free area through each passageway, greatly reducing
surface fric'tion and increasing flow capacity. !

All VAREC Fig. 50 and 53 Flame Arresters are suitable
for working pressures up to 10 PSIG as standard.
{Consult factory for higher warking pressures.)

Fiow requirements through any VAREC Flame Arrester
should be obtained with a MAXIMUM pressure drop through
the arrester of one (1) PSIG.

VAREC Fig. 50-E Flame Arresters, all aluminum con-
struction with aluminum extensible type bank assembly are
approved by the Underwriters Laboratories.

{(NOTE: 8" and 12" size pending.)

VAREC Fig. 53-E Flame Arresters are also available with
U.L. listing same as abeve except 2“ thru 6" sizes anly.
(NOTE: 6" size pending.)

Housings are available in other materials of construction
and with special coatings. Fixed type bank assembliies are
available in 316 stainless steel and mone!.

The Arvester Element. To inspect, simply pull out bank, which
then may be extended to facilitate inspection. Each individual
sheet then may be cleaned, if necessary, by using a distillate-
moistened rag or medium-hard long bristie brush, or washed
in a suitable cleaning solution.

FIGURE 5.1 =
FLAME ARRESTOR SPECIFICATION

VERTICAL TYPE - Fig. No. 50
with Aluminum Telescopic Bank.

HORIZONTAL TYPE —Fig. No. 53
with Aluminum Telescopic Bank.

Ali designs subject 1o change without notice. Such change does not imply any cbligation on the part of Varec with respect to prior equipment shipments.
installation, mounting arrangement, and dimensions are preliminary general informatien not to be used for construction. Certified drawings are  vaiiable.
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FIGURE 5.1 - FLAME ARRESTOR SPECIF

VAREC FLAME ARRE
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FIG. NO. 50/53 SERIES

Extensible Yype Aluminum

Bank Permits Quick Inspection
and Cieaning

Pure Aluminum
Flame Arrester
Bank

~ ’/ 125 PS|
ANSI

Flanges

Dia. B.L. | T ! |
= - Bag moval = ‘ ‘
14
(O Ro. Bults ) L@ Clearance Aluminum Housing
(M) Dia. Bolts Side Plates
: . . Heavy Cast Aluminum
@ Pipe Plug Drain : Endv}ylousings
SIZES, DIMENSIONS AND APPROXIMATE SHIPPING WEIGHTS, FIGURE NO, 53-E
SIZE(A)) B | € c E F G H J K L | M |SHIP.WT.
o | ava | 4% | 18% {142 | 5% | 3% | 4% | 6 % 4!l | 25¢
3| 5% | 5% | 227, | 16 T | 4% 6 | ]| % 4 | % | asé
|7 [7w |27 |20 |9 |'s [ 1] 9 | %e| 8| % | 60¢
6" | 8va | 8% | 30% |24% [10% | 5% | e% |11 |1 8 | % | 1054
8" [ 10% [107%, | 38Y% | 32% | 14% | 7% | 11% | 13% | 1% 8 | % | 185#
107 1% (12 a1, | 35% | 16 | 8 [14%| 16 | 1% | 12 | T | 345¢
12 T 14w bias, | a9y {343 t20 (11 {17 |19 { 1w | 12| % | 395#
f*_©—
125 PSI @0k BL. —() Ne. Bolts
ANSI Di
— ia. Bolls
Flanges r ®"" C? o

Extensible Type Aluminum
Bark Perraits Quick laspection

and Cl

eaning

7? w

Direction

Gas Flow
Either

©

.~ Heavy Cast Aluminum

End Housings

_— Aluminum Housing

Side Plates

Pure Rluminum

Flame Arresier Bank

—@®

®—

Bank Removai

Clearante
SIZES, DIMENSIONS AND APPROXIMATE SHIPPING WEIGHT, FIGURE NO. 50-E
SZE(A) | B | € | B | E | F 1 G | !l 30 | x| L |SHP W
2° | o (125 | 4% | 4%6| 19 6 | 4% ' 5 4] ss | 254
37 [ 1133 | 137 | 5% | 5% | 23% | 7% 6 | % 4| % | 454
a17av: Tie% | 7 | 7% | 23% | 8 | 7% %] 8| % | 60%
6" | 16% | 21% | 8% | 8% | 31% |11 | 9% 1 8] % | 105#
87 | 215 | 27% | 10% | 107, | 38%  13% ' 11% 1% | 8 | % | 185#
10" T 24 | 283 | 117 |12 | a1%, - 1€ | 14% | 1%e | 12 | 7 | 345¢%
{7 1z" a1 343 | t4% |14% 150 118 117 [ 1% |12 | % | 3954

“When cidering, please specify Fig. No. size and Operating Pressure.

All designs sutject 1o change witbout notice, Snch change dues not imply any obligaton on e pait of Varec with respect to prior equipment shipments.
Instaliation, mounting arrangement, and dimeisicns are prelumiiiry general infarmaiion not ta be used for canstruction. Certified drawings are available.
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- FLOW CAPACITY CURVES Fic. No. 50 & 55 SERIES
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FIGURE 5.1 - i:LAME ARRESTOR SPECIFICATION, Page 3

All designs subject to change with: ut notice. Such change does not imply any obligation on the part of Varec with respect to prior equipment shipments,
Installation, mounting arrangemen’, and dimensions are preliminary general information not to be used for construction. Certified drawings are available.
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6.0 EMISSIONS FROM SMALL CRAFT WITHIN
SOUTHERN CALIFORNIA COASTAL WATERS

As previously outlined, the original intent of the study undertaken
was to inventory emissions from marine operations within what was defined as
Southern California waters. Southern California Coastal Waters (SCCW) begin
at Pt. Conception on the north, end at the Los Angeles/Orange County border
on the south, and extend Teeward approximately 50 miles. Emissions from small
craft were originally intended to be included in the inventory being conducted.
Concurrent with expanding Scott's Marine Emission Study to all California
Coastal Waters, as an unexpected outgrowth of a separate California Air
Resources Board research study (12), a small craft emission inventory was
produced. As a result, emissions from small craft were not considered in the
expanded area and the emission inventory results from small craft in Southern
Ca]iforhia\Coasta] Waters has been excluded from total emissions presented in
this report. For information purposes, the results of Scott's investigation
of emissions from small craft generated during 1976 within Southern California
Coastal Waters is included in this section, An exception to excluding small craft
from the study is tug emissions. Emissions from tugs operating in harbors along
the coast were included in the inventory presented in Section 3 of this report.

- Emissions from small craft operating within Southern California
Coastal Waters were estimated using emission factors and estimates of total fuel
consumed. Figure 6.1 presents how the total boat population was subdivided.
To determine fuel consumption, diesel burning craft were separated from gasoline
burning craft and analyzed separately. Gasoline burning vessels were broken
down into registered and documented vessels for analysis purposes. These vessels
were'furthek divided into categories by propulsion type, size and geographic
location. _ '

Table 6.1 demonstrates that emissions produced by small craft within
Southern California Coastal Waters during 1976 were significant. Approximately
30 million gallons of gasoline were consumed by small craft. Exc1uding tug
operations, more than 3 million galions of diesel fuel was consumed. For
reference purposes, tugs operating in Southern California Coastal Waters were
estimated to consume approximately 2.3 million gallons of diesel fuel during
1976.

& | Scott Environmental Technology Inc.
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TABLE 6.1

SUMMARY OF GASOLINE AND DIESEL CONSUMPTION
AND POLLUTANT EMISSIONS BY SMALL CRAFT
IN THE SOUTHERN CALIFORNIA COASTAL WATERS

Fuel SOy co HC NOx Part.
Gallons Tons/Yr  Tons/Yr Tons/Yr Tons/Yr  Tons/Yr
I Gasoline
A) Registered Vessels
1. Berthable
a) Santa.Barbara 463,027 5.7 118.2 66.7 69.7  -----
b) Ventura 786,874 9.8 184.1 108.4 120.2  -----
c) Los Angeles 10,312,643 129.6 2190.7 1355.8 1598.2 = -----
d) Orange 4,703,593 59.7 911.3 592.8 738.2 -----
2. Trailerable
a) Santa Barbara | 834,789 5.9 889.3 317.0 54.3 = ~—---
b) Ventura 1,294,024 9.6 1291.7 466.2 93.3 -----
¢) Los Angeles 4,001,767 30.3 3927.0 1421.9 295.5 = -----
d) Orange 4,319,603 ~ 34.6 3934.0 1446.1 351.2 --e--
3. Special
a) Santa Barbara 602,179 8.1 42.2 54.2 102.4  ~----
b) Ventura 347,709 4.7 24.3 31.3 59.1  e-e--
c) Los Angeles 1,105,449 14.9 77 .4 99.5 187.9  -----
d) Orange 1,017,432 13.7 71.2 91.6 173.0 ~=---
B) Documented Vessels 328,327 4.4 23.0 29.5 55.8  =----
SUB-TOTAL 30,117.416 331.0 13,684.4 6081.0 3898.8 @ -----
IT Diesel ,
A) Non-Tugs 3,150,000 21.8 121.1 47.8 544.7 43.7
GRAND TOTAL 33,267,416 352.8 13,805.5 6128.8 4443.5 43.7

«g} | Scott Environmental Technology Inc.



#2581-01-0681 6-4

From these quantities of fuel consumed it was estimated that
approximately 14,000 tons of carbon monoxide, 6,000 tons of hydrocarbons,
4,500 tons of oxides of nitrogen and 350 tons of oxides of sulfur were emitted
by smali craft. Particulate emissions were only significant from diesel
powered vessels amounting to 40 tons during the year.
6.1 GASOLINE CONSUMPTION

In 1972, Arthur Young and Company conducted a survey of gasoline
useage by small craft in the State of California. A series of consumption
factors were reported expressed as the average number of gallons of gascline
consumed by boats divided into categories of propulsion method and vessel
Tength. Documented and registered vessels were figured separately. Lists of
registered vessels are maintained by the California Department of Motor Vehicles.
A 1ist of documented vessels is maintained by the United States Coast Guard.
The Coast Guard requires all commercial vessels of greater than five net tons
gross burden to be documented. Pleasure vessels of five tons or greater have
the option of being registered or documented. The Bureau of Customs defines one
ton gross burden as equal to 100 cubic feet displacement.

6.1.1 Registered Vessels
Registered vessels are broken down into three groups: berthable

boats, trajjerable boats, and special registered vessels. A more detailed
explanation of these categories will follow.

Adjustment of Consumption Factors - The number of registered vessels
has increased since 1972 when Young and Company published consumption factors.
1t is assumed, however, that the average annual consumption has vemained

relatively constant. There is a significant different, however, in vessel
useage pat terns in coastal waters of the South Ccast Air Basin compared with
the rest of the state as a whole. Vessels in the South Coast region are used
an average of 28.4 days compared to a state average of 27.5 days. Gasoiine
consumption also increases in coastal waters compared with inland waters. The
average days of use in California Coastal Waters and bays is 32.6. As a result
of these factors, fuel consumption factors which were figured for the state as
a whoie were adjusted for Southern California Coastal Waters by 1.2.

—
| Q} ‘ Scott Environmental Technology Inc.

L



#2581-01-0681 6-5

Berthable Boats - Berthable boats are defined as 50% of all boats
between 18 and 21 feet in Tength and all boats 21 feet and Tonger.

The reason for the differentiation between berthable and trailerable
boats is to account for differing useage patterns. Trailered boats especially

do not stay just in the county they are registered in. Berthable boats do
tend to stay in the counties in which they are registered, but their numbers
are adjusted by subtracting the number of berths located in inland waters.
It was necessary to use 1973 registration statistics.

| Trailerable Boats -~ Trailerable boats are defined as 50% of all
boats between 18 and 21 feet and all boats less than 18 feet in length. An
‘adjusted number of calculated by factoring out boats launched in inland waters

and factoring in boats trailered from other counties.
Special Registered Vessels - Special categories of registered
vessels were analyzed separately from registered commercial and pleasure vessels,

due to the fact useage patterns of these boats is substantially different.
Ownérship tends to be by business and governmental interests rather than
individuals. -

The population of spécial registered boats consists of 1) livery or
rental boats, 2) boats owned by dealers and manufacturers, and 3) boats owned
by government agencies or youth groups.

N There was no data available to tell what percentage of these boats
arevused on coastal waters and how many are used in inland waters, so an
'assumption was made that special registered boats occupy coastal waters in the
same proportion as pleasure and commercial vessels.

6.1.2° Documented Vesse]s‘ A ,

" The estimate of gasoline consumption by documented vessels is also
based upon the Arthur Young and Company tax study for 1971. In
1971, there were 1,304 gas burning documented vessels in California. Each
used an average of 614.5 gallons of gasoline. Projecting an increase of 1%
per yeaf, there were approximately 1,370 gas burning documented vessels at the
end of 1976. One thdusand three hundred seventy vessels times 614.5 gallons
of gasd]ine equals 841,865 total gallons used in the State of California.

Approximately 39% of all documented vessels have Los Angeles/Long
Beach as home port. We will assume the amount of gasoline used by local boats
out of the area is balance by non-Tocal boats burning gasoline in this area.

ﬁ} Scott Environmental Technology Inc.
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Therefore, the total gasoline used by documented craft in the South Coast Air
Basin is as follows:

841,865 gallons x 39% = 328,327 gallons

6.1.3 Emission Factors

Emission factors applied to fuel consumption estimated for small
gasoline powered craft were obtained from AP-42. Table 6.2 presents a
summary of the factors used.

TABLE 6.2

GASOLINE POWERED SMALL CRAFT EMISSION FACTORS

Fmission Factors #/103 Gallons

Propulsion SOX Co HC NOX
Inboard 27 - 140 180 340
Qutboard : 6.4 -3300 1100 6.6
Other 6.4 3300 1100 6.6

6.2 DIESEL USEAGE BY SMALL CRAFT

A mail and telephone survey was performed on fuel docks in the
South Coast Air Basin. It was feit that if we knew how much diesel fuel was
sold at area fuel docks, we would know the impact of diesel used by smail
craft. 1t is assumed that any error introduced by ocutside craft entering the
area would be offset by local craft leaving the area.

The response to the survey was incomplete, but enough information to
make a rough estimate was received. Total gallons dispensed was compared to
the number of slips to arrive at an average ga11bﬂs used per slip. This method
did not correlate very well for two reasons: 1) not all siips are occuped by
diesel burning small craft (as a matter of fact, a rather small percentage are),
and 2) different marinas have a higher percentage of commercial vessels. For
exampie, Santa Barbara has significant commercial fishing operations. It's 794
slips were suppliied with 578,509 gallons. Huntington Beach, on the cther hand,
has aimost no commercial vessels. The 1,570 slips at Huntington Beach were
supplied by 29,200 gallons of diesel in 1576.

i l N
| ﬁ} | Scott Environmental Technology Inc.
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The most plausible estimate of consumption was arrived at by
calculating two separate average consumptions. One for ports or marinas which
are highly commercial, and one for marinas that are primarily for pleasure
craft. B

The consumption factor for highly commercial ports was arrived at
by dividing 578,509 gallons in Santa Barbara by 794 slips for an average of
728.6 gallons per slip. This factor times the 5,133 berths in Los Angeles
Harbor, Long Beach Harbor and Santa Barbara equals 3,739,904 gallons.

The consumption factor for primarily pleasure craft was arrived at
by summing the gallons dispensed from Dana Point, Huntington Beach, Oxnard
and Ventura and dividing'by total slips. Four huhdred'ninety—two thousand,
three hundred ninéty-éight total gallons divided by 6,536 slips equals 75.22
average gallons per slip. This factor, times the total number of slips in the
South Coast Air Basin that~are used primarily by pleasure craft, 21,668, equals
1,629,867 gallons.

For all small craft, 5,369,771 gallons of diesel were used in
1976. To corroborate this figure, a rather extensive survey of tugboat
‘usage was conducted. It was found that approximately 2,250,000 gallons of
‘diesel waS consumed by tugs in the South Coast Air Basin. An estimate of
diesel use by the fishing industry in a report published by the Los Angeles
County Air Pollution Control District states that the fishing industry
consumes 5,040 ga]]ons per day, or 1,840,000 gallons per year. That figure,
plus the 500,000 consumed by the Santa Barbara fishing industry leaves
approximately 800,000 galions for use by other diesel burning commercial
and pleasure boats. |

Emission factors for carbon monoxide, hydrocarbons and oxides of
nitrogen are taken from Table 3.2.3-3 of AP-42. Emission factors for a
600 horsepower marine diesel in cruise mode were assumed to be average.
Emission factors for partitu]ate and oxides of sulfur were taken from the
APCD's report on Emissions From Railroads and Marine Sources in Los Angeles

County.

Scott Environmental Technology Inc.
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Scott Environmental Technology Inc.

2600 CAJON BLVD., SAN BERNARDINO, CALIFORNIA 82411 {714) 887-2571

December 28, 1978

Manager

American M-A-N Corporation
502 Fifth Avenue

New York, New York 10017

Dear Sir:

Scott Environmental Technology, Inc. is currently conducting an extensive
marine program for the California Air Resources Board. The purpose of the
program is the formation of an accurate 1976 emission inventory associated
with marine shipping activity in the California coastal waters. A secondary
purpo;e involves an estimate of available and feasible emission control
methods.

During the program, Scott has tested several steam power plants of 7,000 to
26,000 Hp for emission characteristics. It is anticipated that power
emission factors from both our testing and published sources will be combined
wi%h detailed movement and operational information to calculate inventory
values.

Because the inventory should reflect the best information available, we are
seeking additional information sources regarding marine power operations. As
a manufacturer of marine power equipment, we are interested in specific
information which you may have or be aware of.

We would 1ike information in two areas; power operations and power emissions.
Operational information would include problems associated with shifting power
loads and startups in relation to safety and pollution requirements. Desir-
able information on emissions would include emission leveis under different
load conditions, specification of required fuel, consumption, and the emission
impact of newer techniques or power designs.

Any information or source of information which relates to a better under-
standing of marine power operation and emissions would be appreciated. All
questions can be directed to my attention or I can be contacted directly at
714/887-2571.

Sincere?y,f ‘ 2
Tl Gl

Dyrle L. Quick
Program Manager
DLQs

PLUMSTEADVILLE, PENNSYLVANIA / MADISON HEIGHTS, MICHIGAN



. CHEMICAL RNALYS1S OF EXHAUSTGAS OF 14 V 52/55 A
Your Memp to Dr. Zapf (Received in MF on 3/15/78)

A-3
Enclosed please find the computer print of the chemical

analysis of the éxhaust gas of the 14 V 52/55 A under full(7?ﬂ77aé@,

load (Pe ='17.7 bar; n_M = 450 m]'_n;—l.: THGE}@ .date are'based":\on

the values of air- and fual—abnsumbtion'according to TVU,
the testing of pollution emission according to AV-MF/0116/75,

and also the fuel anaylsis as supplied by you,

The indicatecd 502~value has been calculated theoretically
under the assumption that the total sulphur (2.16 %) contained
in the fuel burns into SO2 und that 2—"hare only goes into

the exhaust gas. In other words, this Soz—flgure represents

the maximum possible value on a given fuel-sulphur-contents.

‘s

Exhaust gas component | in. g/kWh
. h |
N2 o 6060.0 .
L 0, 1213.8
5 CO2 | - 618.9
H_O o 194.1 |
2 o .
: 8.
50, o 8.5
Ashe .8
(- .NO o 7.129
polluting( . X |
material | o - -638, :
{(measured) ( i
HC o . .913 |
* Encl. l: Your fuel. analy51$ \
“  Encl. 2; Computer Print T M-AIN

AMERICAN M . A . N . CORPORATION
1114 Avenue of the Americas, New York, N.Y, }0036 (212) 22 3340

WEST COAST OFFICE )
50 Californis Streel, Sen Francisce, CA Mlll (415) 391 2935
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Chemical Analysis of Exhaust Gas on complete Combustion

14 V 52/55A

Installed Capacity

10360.0 KW

* (Standard Condition: Temperature = 0°C; Pressure = 1013 Mbar)
Fue

1

e

[

ConsumpPtion:

Chemical Analysis:

Carbon C
liydrogen | H,
Sulphur S
Water H2O
Ashe

Dry Air:

Consuinption:
* (Stdt.Condition)

Chemical Analysis:

Oxygcd O,
Nitrogen N2

2030.56 KG/h .196 KG/XWh

share in Weight

.8618
.1106
..0216
.0020
.0040

'7.900 KG/KWh

81844.00 KG/h
6.137 M3/KwWh.

63581.48 M3/h
vShare ih volume

.2100
.73800
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Enclosure 2, Page 2

Exhaust Gas

Exhaust gas gty. ] 83874.56 kg/h’

Air quantity minimunm 27855.98 kg/h
‘ * (Standard Condition)

Exhaust gas volune 64834.97 M3/h !

Exhaust gas density . 1.2937 kg/M3

Air voluwne minimum 21640.24 M3/h

Total Air Ratio- ‘ - 2.94

Chemical Analysis

-Volunme Quty.
Share kg/h
Ooxygen - 0] .1358 12574.76
Carbon Dioxide ch - .0504 6411.91
Water (Steam) H,0 ..0386 2011.04
Nitrogen . " N : L1747 62781.10
Sulphur Dioxide S0, - .0005 87.63
Ashe e 8.12
: kg/Kwh
Ooxygen 0, ‘ .1.2138
Carbon Dioxide CO5 .6189
Water (Steam), H,0 , , .1941
Nitrogen Np . 6.0600
Sulphur Dioxide S50, . . : .0085
Ashe ' ‘ .0008
pollution Material (Measureéd values) g/KWh
HC .913
NO ' . 7.129

Cco : .698

8.096 kg/XWh
2.689 kg/Kwh

- 6.2582 M3/KWh

Volume (S5tdt.
Cond.) M3/h

8807.66
3265.36
2501.93
50229, 37

30.66

M3/Kuh

.3502
.3152
.2415
4.8484
.0030
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AMERICAN MAN CORPORATION

diesel" which was published by M.A.N.

in August 1978.

Shoue ¢, weight
- 8018
ot Ksz 70/125B vV 52/52
oL1G m.e.p. = 13.07 bar m.e.p. = 18.7 bar
0020 spced 144 r.p.m.  spced 514 r.p.m.
sulphur content sulphur content
- DOUYC - .
2.16% ‘ o 1.0% 2.16% 1.0%
OSSO UUUUD 3 A0 .4 SO kg / kWh
Nitrogen N, 6.597 6.587 5.676 5.676
Oxygen O, 1.319 1.314 1,073 1.067
Carbon Dioxide co, . 0.676 0.6384 - 0.643 0.651
Watexr H,0 0.212 0.214 0.201 0.204
Sulphurdioxide 50, 0.00%2 0.0043 0.0038 0.0041
Nitric Oxide NO 0.00744 ~ 0.00744 0.00713 0.00713
Carbonmonoxide CO 0.00228 0.00228 0.000698 0.00069°¢
Carbon Ilydroxide _HC 0.00072 0.00072 0.000913 0.000913
Total exhaust gas weight 8. 8.82 7.61 7.61
1.1 Please find enclosed the article "Future fuels and the

in the Motor Ship

2. Noise level and accustical measures for neise

attenuation

2.2 Nolse level:

One (1) engine V 52/55A or V 52/52

cxhaust gas noise

{(undampened, i.e. without silencer)
measured in one meter distance

Lex,gas = 117 4.B. (?

/.3



"Exhaust gas noise: L
‘ = ‘ _‘3 80 m

Air intake noise:
(undampened, i.e. without silcencer)

- . 51 : 7 - < L.
measured in 1 meter distanc intake

One (1) engine K5Z 70/125B .

exhaust gas noise:

(undampened, i.e. without silencer)

. i meter distance L
measured in 1 : ex.gas

Air inteake noise:
(undampened, i.e. without silencer)

sasured i ter distanc .
measured in 1 meter. e Lintake

A

i

il

133 @B

115 dB

135 dB

rhe total noise level of (n) engines can be calculated

as follows:

L, total = L + 5 1lg n

(bccause of the different frequency ranges an addition
of the noise levels of the exhaust gas and the intake

air need not to be considered) .

A-7 AMERICAN MAN. CORPORATION

(A)

(A)

(R)

The dampening effecﬁ due to the distance from ]l metex to

30 meters (250 ft) results to:

Intake air: AL 80 m

30 dB (A)

35 aB (a)

consequently, the expected noise level at the border
of the site of the power station can be calculated as

follows:

/.4



A-8 AMERICAN MAN. CORIPORATION

L = L+ 51lgn- IQLBO m A silencer

hoxdexr

{ A\lelgncer = dampening cffect of..the relevant

exhaust gas or intake air silencer, i.e.
306, 45 or 60 dB (A)). .

Noise attenuation:

in ordexr to achieve an ffectlve noise attenuatlon
certain mcasures have to be obscrved.

As an exawmple we give you below details of the
Power Station Harelbeke which is located in a
condensed, populated, residential area.

the walls consist of 15 cm (approx. 6") re-inforced
concrete and are cladded on the inside with a layer

of 10 c¢m (dpprox. 4") of mincral wool as an absorbtion
material.

This layer is covered by an other layer of ventilated
bricks, the air holes of which are arranged horizontally
towards the mineral wool.

the roof should provide a similar attenuvation like
the walls which again can be achieved by weans of
re-inforced concrete and an absorbtion materxial.

All windows in the outer wall should preferably be made
from glass bricks.

The gate is designed in a double construutlon with

an air cushion of 0.5 m between the two gates.

All openings of the building for ventilation ete. have
to be provided with silencers ocx attenuation devices.

The height of the Lwo stacks at Harelbcke is approx.
70 meters (approx. 210 ft) and was mainly requested for
env1ronmental conditions beccause of sulphur emissions.

The stacks were built in re-inforced concrete,
including 4 exhaust ducts cach.

/5
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